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TOBAHHO^ OGCAJJHCl* KOJIOHHU 



(57) M«o5prr#H»te othocmtcb * c*©co6bm. 
rtpimeMflawM pi* awnpawcM** At+OP* - ^ 

POMHKOH OQCMHOA KOflOHHW B He$T»HUX M 

raaoaux c*wi***a*, lic/»bio M^oftpeTeMM« bb- 
aa*toi npwwuaN«a wN**™**^" Bwnpaa- 

neHHU Ae$OPM*pOBBMHO* pQC3AHOfr 

xoiiomhm, A"**™™ ■ oBcaA^* *o/T0HHycny- 
ewer. itoaOHK/ rpy6 e rnapan/>**ec<oA AD' 
pHupyiouieft ronoB«w (AD. noABioi a Tpy6u 
xsgpcactfa non pa6o«MM Aft* new*** °P^ Vl3 " 
oPWVT ci*A*ba nepw«^eHvte fcontmuw tpy* c 
flr «AO/ib aunpaa/iacNW o y*aerica, np«w 
ta*AO* craA*« ffpoviW3A»T n*pBHBu*eHt<re 
KQifOKMW C flr oAon* Bwnp8BA»eMoro 
ysacnta chhjv nflepx np* pafioqeM Aaan***** 
« flf. 3 m. 1 Ta6a. 



tfao6p«.Tft""* othoc*tc» * cnocofca*. 
ngiifflCMfJeMWM A/1* /lK*B«A3a** CMJTIH* ofr 

ceom** KorqwM b c*BB*wKax *e«rT*rto* « fa- 

^OM nrCMMUtneWHOCTH. B MBCTHQCW. npH 

P36dt3x no KjnmaiuKOMy peMonty ofcaAHwx 

KO/IOHH, 

pOB»WMOA dBCJ^AWflft KOJIOWHU. 

Hz *v«r 1 «3o6p3JfceMa komhomobkb. onr 
iueHMa« b ofccaAHyw >co/ioHHy wn*e BHnpaa- 
^enoro ynacTna m cocToama* na 
rHApaB*wn«c*oro paciuwpMTena » rt4 *' 
pBMwetfcoA AopHMpyiomea ronoawi c wiane- 
mom a** sanonweH-a *MA*oe**» 
TpancnopTxow kojiohhh Tpy6 h wjanaHP* A** 
cnvica MWA*ocr* TpyC npn ncwxveMC <omho- 

CKB3>K*!UIJ; H3 $*r.2 - pa60T8 4>Op- 

MMpywuieM ronoBK* a Bunpao/»»eMOM 
ysacm; na <p*i\3 - pa3p©3 ^opf-Mipycme^ 

ro/iOBKW, 



CnocoG BMnpa weH*w ab^P^^P 0 ^ 8 ^ 
o6caAHq^i KOfiowy ocytuecTB^JiioT c/iaQy«- 

CnycfttHOT « BMnpaanwewoMv ysarrxy l 
voAOMHy Tpy6 3 c <^opMwpy»omc0 raio»<o^2. 
noA»*T b MviOHMy Tpy6 3 ^^ma^octv hoa P* 50 * 
miH AaftnenueM n-opovoBOAflt nepet4«u*cHw© 
KonotiMW TpyG 3 baohw nMnpaBfl^awroyHacv 
u a npouecc* pafiOHaro unicna. np^ew P^w^ 

craA^ 1 ' 1 nppH3B0A fla,r nepeneiiieKure koaomhu 
Tpy6 BAonb BbinpaB^fl^oro yMacnta cwway 
anepx fipw paBoMBM ABBnehw a r*Apaiw»«*e- 
c«oA ♦opM^pyiouveft roiiosice. 

Cnoco6 ocyuteCTB/iaiOT weAy»ou^M o5pa- 

3CW. mAt 

06C»A M « KD/tOMHB AHBMOTpOM 1<B MM C 

TOniUHMOft croHitH 10 mm CM«t* Ma r/iyBwne 
1200 m. MarapHftfl o6c<»amo^ icc/tOHHu^cta.iN 
rpynnw npoMNOCTw fl { f?n - 6500 «r c/cm . o, - 
- 3800ktc/cm 2 ), UJa6noHUM awsmctpom 124 
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mm onpaAen*™ HBnpo*OA"Moerw. ft o6caAMQ* 
KOnOHHC wa rny^Hd 120Dm, nony***** now 
*y - w36non He npoxoAKT, WaS/ion a^^t- 
poH 118 mm npoxoflMi. *bct*hA raOaptrr 

Apbt 116 mm 

YcTaNOww cerropoa 4 

^opMMpyuuieft ronoBKw, fl«an«Tp wx paaA*"~ 
*«s*iv*>-**r.Ktet« coOTVQ-rctoofton, awyrp«MM«- 
ny xu«ancTpy o6cdAwoft koaohwu or Awa****P* 
1 16 mm AO A^aMeipa 126 mm. 

a>t>pM«py»iuaH ronOBKa Z. HacTpoeHnaa 
ha 3aABHHb» A MaKC*MafibHWft AKaweTp * P^' 
iuwp«MHOM cocro«HUM, coorsexcTByiOuiMft mo~ 
MMHanwdOMy flwaMOTpy o6cBA*oft boaohmm. 
onycKaerc* kh*g cmbtoto tsacTK*. 

Onpa^enawT ycw«*a. coaAaa«cMb>e cox- 
topaw 4 4>opMvipyiot4Bft rorowot hb BHyrpa*- 
km* A*WMetp ofiCeflKOft koaomhm 6: 

P-3,14 ' 7,1 - 10 - 120* 28800 *r. 

r Ae D - 7,1 cm r BHyrpawHwa awmbtp pew- 
hobo* ynnoTM^HoA M9M*em r%OA ce*TO- 
PBmm; 

L - 10 cm - Aflwe peanmoBoP vnAOTH*- 
Ten**©* MaH^erw; 

P - 120 *rc/c*T - pafiosec w^ObrtOHHoa 

AOCUteHW **AKOCT* O rOAOBKJB 2. iioam*P*- 

A« H hob toxhwccko* KaparropMcrwow. 

Onp*A omi40r y»w»w<oe iswewn, eo*jur> 
uaenoe cerrepaMU roAoexw 2, no BwyrpaM**- 
My AvtaM^Tpy o6cba*0* koao**-*; 
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Aa/«c. cBpoc^rv abb/ibn** AO nyA«. onr 
cKaiOT *o*noMO»«cy c <f>o©M"pyiouAe« • OAO»*ofc 
2 hw*o cmbtoto yMaciica 1 * cooepuiaoT aro- 
po* npcxoA " coOTaeTCTooMHo Ta**e TpetwM 
npcxoACH«3y Map*. «**C"PyA (to MAPa*""- 
NCCKOMy MMAWtaTopy eaca (rWB) oceswe na- 
TpyaxH. 

nonyscHHweoceewe Nerpyatw catena b 

AHanwswpy* oceaue Marpysjcw. 0TMCMa«T. 
mto nocne BToporo npoxooa cMuavinwcb 
f» no cpaancwwio c napavM. a now 
jpejyeco npoxopja - Ma 35%. 

CAnaico, wr«wwa* napaw<* npoxoA. wo**° 
coaoBBBTW **8 wtommoc Aaw*""* ■ rwRpaaA*- 
secxo* ♦opMMDyiwtttfA ronoeico k oo^wme 120 
crc/en*. 3ro cnpaamca na se/i*fMHe xoht»«- 
rnM> h OCCawR Harpyaicay. OKU aoapacTyi. 
Cfl«A^ ^ aospacWWoM ocefio* Harpyw no 
fVIB, M*jik» Aonycicami. ^noChi ee «cnvwi«a 
npftftbiCMM 300 kH AonoflHwtenhHO k wcy 
TpyC H^KOTOpwxoKyttxerHd jtonnoHoaisa c $op- 
MHpyww^ rortoaxoft. tw can to^HwicaeT 
o*»acHOcrw nopwBa tpyfi- 

EciiH ocwrn *tarpy»«a npM5ni45*ca«fTCT r 
»roft acAiNMtife neotoOAw^o cw^t v«atu- 
roMHoe aaayienwe jcmakocw a ro/jo»«;e 2 a npe- 
A&A ax or 15% <h M PpoAOfWOHTV npoTfwtJcy 
cvimsv iwepx Mepea c^flturt ys«cTCMC, 

OtweHttd oaee«x «arpysoit np« noBTop- 
hwx npowow* rom>«w 2 co^Ae^e^kCT^yer o 
TOM, W> CMPTVie o6caAHOa ^dmhu yctpaHfl- 
„ T c*. npoxOAWMOcrb tio kqaomhc aoccrawaa- 

(popMy/il i»Jo6peTBH«a 

Cnoco5 »uapaeiieHMfl Ae^opM^poBaMHoft 
o6cbahoH «onoHHM, B wi>oMa>«MMyi«i cnycK * bw- 
npaaimcMONy ysacrjcy xpuHcnoprrHO^ koaoh^ 



hu tpy<5 c rwwa»anH6c<i4M p«cu*Mpi*TBneM 

xhocto* •soKrarra; «unoaBim0>«OToy»cTKa a npouecce pafioMero 

t- 0.6 cm - wiHHa *OHT 3 pora c9rropo« OTJ1 i,Ha» uih ftc b Ten. wto. c ueni>»o 

aAa«aeMoe cerropaww no wyTpcwHCMy -.^m-MviiaamiOft o6c*a»o# icoaohhu. b kb- 

m^w oecaAHOft ,ono««u. coctbb/wct flO « ^ST^SSb^^ 



noAAepMtaara a ro«©B*e2 paoowe hs6it 
tohhob AaB/w«we. paa«oc 120 iox/cm f T*nyt 
noAvoMwicoM TpyCy 2 aaepx « coBOpuiawr 
nBDBWft ppoxoa <wpMMpyioiuc* ronOBK©* hc- 
pes cMJiruv) ysacroK 1 oGcaAHoft rOaohwm, 
co3AaaaH na o&c«a«YK> KOAOhny itoMTaiCTwM€ 
w oceawo Harpy3*w. 
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patui*»pv*TeAfl 
noAvaywr rwApawwecityo AOpnvipyiomyio 
rofloeicy. npw*cM poo>a^ ^ka npOiivxwrr 
ctba^ho* a na Kaxxpft ctw^w npoiOBOAHT 
AcpcMcmeHi*e «w»hhw rpy6 bapi«» ewnpse- 
AB€Moro ysacnca cvi^sy aaepx npw ph6oh«m 
abbacy mm » r>v«>a»«^ c » toft AO^PV 10 ^* 1 
rOAOB«ce. 
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(54) A METHOD FOR 
STRAIGHTENING DEFORMED 
CASING 



(57) The invention relates to methods 
that can be used to straighten deformed 
casing in oil and gas wells The aim of the 
invention is to improve the efficiency of 
straightening deformed casing. For this 
purpose, a string with a hydraulic coring 
head (CH) is lowered into the casing. 
Fluid at the working pressure is delivered 
to the pipes and the string with the coring 
head is moved along the section to be 
straightened in stages, where in each 
stage the string with the coring head is 
moved along the section to be 
straightened from the bottom up, at the 
working pressure in the coring head. 3 
drawings. 1 table. 
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The invention relates to methods that can be used to repair collapsed casing in wells 
for the oil and gas industry, in particular for major repair work on casings. 

The aim of the invention is to improve the efficiency of straightening deformed casing. 

Fig. 1 shows the assembly lowered into the casing below the section to be straightened 
and consisting of a hydraulic reamer in the form of a hydraulic coring head with a valve for 
filling the work string with fluid and a valve for draining the fluid from the pipes when the 
assembly is lifted from the well, Fig. 2 shows the operation of the forming head in the section 
to be straightened; Fig. 3 shows a cutaway view of the forming head. 
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The method for straightening deformed casing is carried out as follows. 

String 3 with forming head 2 is lowered to section 1 that is to be straightened, fluid is 
delivered to string 3 at the working pressure, and string 3 is moved along the section to be 
straightened during the operating cycle, where the operating cycle is carried out in stages and 
in each stage, the string is moved along the section to be straightened from the bottom up, at 
the working pressure in the hydraulic forming head. 

The method is carried out as follows. 

A casing of diameter 146 mm with wall thickness 10 mm has collapsed at a depth of 
1200 m. The casing material is steel of strength group D (a[illegible subscript] = 6500 
kgffcm 2 , a y = 3800 kgtfcm 2 ). Using a gauge of diameter 124 
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mm ? it has been determined that the casing was not passable at a depth of 1200 m. Landing 
was achieved: the gauge does not pass through. A gauge of diameter 118 mm passes through. 
The hard clearance of the forming head with respect to diameter is 1 18 mm. 

The parting parameters of sectors 4 of the forming head were established. The 
diameter of their parting should correspond to the inner diameter of the casing, from a 
diameter of 1 1 6 mm to a diameter of 1 26 mm. 

Forming head 2, adjusted to the specified maximum diameter in the expanded state, 
corresponding to the nominal diameter of the casing, is lowered below the collapsed section. 

The forces created by sectors 4 of the forming head on the inner diameter of casing 5 
are determined : 

P = 3.14 -7.1 • 10- 120 = 26800 kg 

where D = 7.1 cm is the inner diameter of the rubber packing ring under the sectors, 
L = 10 cm is the length of the rubber packing ring; 

P = 120 kgf/cm 2 is the working excess pressure of the fluid in head 2, confirmed by 
the specifications. 

The unit pressure created by the sectors of head 2 over the inner diameter of the 
casing is determined: 

26800 26800 
mn ~ D to -/ "314120.5" 

= 1410 kgffcm 2 , 

where D\ n = 12 cm is the inner diameter of the contact surfaces; 
/ = 0.5 cm is the contact length of the sectors. 

Thus the unit pressure created by the sectors over the internal diameter of the casing is 
up to 40% Oy 

Maintaining a working excess pressure in head 2 equal to 120 kgf7cm 2 , it is pulled 
upward by string lift 2 and the forming head makes the first pass through collapsed section 1 
of the casing, creating contact and axial loads on the casing. 
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Then, releasing the pressure down to zero, the assembly with forming head 2 is 
lowered below collapsed section 1, and the forming head makes the second pass and 
accordingly also the third pass from the bottom up, the axial loads being read using a 
hydraulic scale. 

The axial loads achieved are summarized in the table. 

In examining the axial loads, note that after the second pass, they were reduced by 
16% compared with the first pass, and they were reduced by 35% after the third pass. 

However, when starting the first pass, excess pressure in the hydraulic forming head of 
even higher than 120 kgf7cm 2 may be created. This is reflected in the magnitude of the contact 
and axial loads. They increase. When monitoring the increase in the axial load on a hydraulic 
scale, its value cannot be permitted to exceed 300 kN above the weight of the string on which 
the assembly with the forming head is lowered, since the risk of snapping the string arises. 

If the axial load approaches this value, it is necessary to reduce the excess pressure of 
the fluid in head 2 within the range of 1 5% a y and to continue pulling from the bottom up 
through the collapsed section. 

Reduction of the axial loads on repeated passes of head 2 is evidence that the collapse 
in the casing is removed, and the productivity along the string is restored. 

Claim 

A method for straightening deformed casing, including lowering a work string with a 
hydraulic reamer to the section to be straightened, delivery of fluid to the pipes at the working 
pressure, and movement of the string along the section to be straightened during the operating 
cycle, distinguished by the fact that, with the aim of improving the efficiency of straightening 
deformed casing, a hydraulic coring head is used as the hydraulic reamer, where the operating 
cycle is carried out in stages, and in each stage the string is moved along the section to be 
straightened from the bottom up at the working pressure in the hydraulic coring head. 
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[table and figures under columns 5 and 6] 



Work interval, m 


Minimum axial forces, kN, after pass 


1st 


2nd 


3rd 


1220-1190 
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130 


100 



[see Russian original for figure] [see Russian original for figure] 



Fig. 1 Fig. 2 
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